Abstract
INTRODUCTION
It had been proposed that buildings of historic value be characterised as world cultural heritage properties due to their exceptional universal values, either historically or with respect to art and science. The operational guidelines that put this forward in 2008 for the implementation of the World Heritage Convention (Wang & Zeng, 2010) specifically included in the usage of these premises for numerous purposes sensitive to the sustainability of ecology and culture. In the tourism industry, heritage and culture were amongst the most important and economically viable elements (Bedate, Herrero, & Sanz, 2004) . Presently, many such buildings are valued by governments as they are attractive, commercially beneficial tourism assets (Pedersen, 2002) . Nevertheless, in the reuse selection of buildings there persist a number of economic, developmental and cultural preservation differences between the professionals and parties in dissimilar situations (Teo & Huang, 1995; Tiesdell, 1995) .
On either side of the divide in historic buildings reuse selection; the developers oppose the professionals (including architects, architectural historians and local government personnel). For the developers, time is money. On the other hand, the professionals have the job of closely monitoring and judging the work standards in every case to ensure the protection of the historic fabric (Murtagh, 2006) . The process of selecting buildings for reuse needs to consider a number of crucial factors. Most of these factors are inter-linked and have to be taken into account very seriously to result in a successful project in all respects.
In the past two decades, a number of methods and techniques have been developed as solutions. A particular method of solving problems of decision-making in historic building reuse
LITERATURE REVIEW
To assist professional teams to produce a list of criteria for the reuse selection of historic buildings and their interdependence, the literature review concentrates on the related problems in the current situation.
In 1979, Farrell suggested some basic criteria for reuse selection, after completing three such projects in London (Markus, 1979) . The first was to determine the reason why it was built in such a manner, the construction system of the building and its division or compartmentalisation. Next was to gauge and determine the existing condition of the building fabric and thus estimate whether it justifies the project cost while abiding with the proposed use. Equally important was the need to be certain about the project expenditure, the actual amount necessary for profitable reuse covering a worthwhile, beneficial period of time, hence the total financial implications. It was noted that the reuse process would greatly depend on human labour instead of on material and energy, which has a marked bearing on the financial factor. Then an assessment is needed regarding the characteristics of the building that can be used to cater to new needs. In reuse selection, the building always received more attention compared to the location, and it was analysed in detail regarding its attributes and problems. In 1988, Luther stated that in the private sector, great importance was placed on the agreement between the architect and the client (Austin, Woodcock, Steward, & Forrester, 1988) ; public interest took a back seat, especially in the initial stages including the development of design concepts. Observations on environmental issues and values were drafted in master plans, policies and by-laws, in the form of the zoning of land use, historic districts, and neighbourhood committees while residents' views and opinions were taken into account. The whole scheme would often be placed at risk as designers were usually made aware of these vital elements only when seeking approval from local governments.
Murtagh proposed in 2006 some pointers for the successful, economically viable, historically preserving reuse of such buildings (Murtagh, 2006) . A detailed study of the economic possibilities and the project's location has to be carried out and answers determined at the very beginning. There are some very important factors to be considered before deciding on the architectural and historical evaluation. It has to be confirmed whether the reuse is really necessary; what the area's current social and demographic factors are; whether they are conducive to the work; and the environmental issues should be noted. Services like transportation need to be already in place. The nature of the present development in the locality should be determined. The competition, the local building by-laws and the zoning types influence the type of reuse. Regarding physical analysis of the buildings, it is pertinent to examine the structural stability and the condition of the existing mechanical systems. It is also necessary to consider whether the building fulfils the requirements of the National Register's criteria, what is left of the historic fabric, the original building material, the workmanship that ultimately provides character and integrity to the building, and the percentage to be preserved.
As to the location, its environment and existing condition, all have their own shortcomings and advantages which affect the reuse project tremendously, and it is necessary to carry out a detailed study and inventory of these issues (Austin et al., 1988) . The Architectural Institute of Japan drew up a set of guidelines in 2007 for evaluating a historic building, adopting the method of preservation and usage in every reuse selection, based primarily on five basic elements and deciding factors, namely the history, the culture/ artistry, the technology, the environmental aesthetics, and the social context/norms (Japan, 2007) . Also taken into consideration was the effect on society and the environment. Premises should have integrity, originality, efficient protection and a management system for its own well being, to be considered significant (Wang & Zeng, 2010) . Other objectives of this set up were to encourage public sensitivity, participation, and support by way of the media as well as to improve communities' participation in World Heritage Convention projects.
METHODOLOGY
The methodology of this study consists of five stages; establish a team of appropriate experts to determine the aims, anticipated outcomes and possible reuse options, then use the Fuzzy Delphi method to develop a Network Matrix. Using the AHP technique is the fourth step, ultimately employing ANP for the final decision (Figure 1 , Left).
A team of twelve professionals including architects, architectural historians, developers, managers, contractors and public service professionals was set up through FDM. Their unanimous findings through questionnaires scrutinised uniformity and consistency. Problems of unclear direction and hesitations persist in questionnaires and answers (Sackman, 1974) . The solution by the fuzzy set theory, to determine the criteria and interdependence of reuse, was through the participants' estimates of negative, middling and positive values from which triangular fuzzy numbers (TFNs) were derived and the average inserted into a data bank (Ishikawa et al., 1993; Kaufmann, 1988) . A TFN has been indicated as (l, m, u) which means respectively (lower value, modal value, upper value). These parameters represent a fuzzy phenomenon (Figure 1 , Right). In the Fuzzy Delphi method, there are a number of advantages like the grouping of various experts incognito to prevent a situation where individuals impose their opinions and obtain unanimous decisions from the team's systematic approach. (Cho & Lee, 2013) The analytic network process involves an inclusive, indiscriminate resolution that considers all necessary criteria, with the AHP as the preliminary stage. In decision-making, the ANP is more generalised and accommodates the independence of factors at various levels; higher, lower or similar. It can thus be stated that in the reuse selection of historic buildings, it is vital to start with gathering and listing all related criteria including alternatives that are then shown according to their level of interdependence. The effect each criterion has on each other can then be deduced, facilitating the next step of identifying the best option by comparing alternatives with respect to cultural, social and economic perspectives. In these comparisons between options, questions on the degree of impact and the effects of the interdependent criteria have quantitative answers and reciprocals in a matrix scaled from 1 to 9, as proposed by Saaty (1996) , where 9 is absolutely more important, and 1 is equally important) (Saaty, 1980 (Saaty, , 1996 . Then these criteria and options can be listed according to that defined importance. 
THE PROPOSED MODEL
The reuse selection principles were grouped into different perspectives; social, environmental, architectural, economic, and cultural. Problems arising in reuse selection of historic buildings had these principles existing in co-dependency. For instance, cultural significance and economic benefits were heightened by the preservation of the architectural merit of such buildings. However, cultural worth decreases if the reuse has no element of permanence and is not conducive (Khan, 2015) . Each of participants was asked to give his comparison; the input from each cell of the decision matrix and built geometric mean were taken to get the consolidated AHP input matrix (Table 1 ). The five principles or criteria were examined and compared in pairs, seeking out those that should be allocated more importance. After building the matrix, the normalisation becomes easy where the sum of every column in the matrix should be equal to 1, i.e. every component Nrc (r: number of row, c: number of column, m: number of evaluation criteria) of the matrix is computed as in Figure 3 (Left). Ultimately, the weight (Eigen Vector) T can be attained by taking the average of every row of the normalised items. (Figure 3 , Right) Using the AHP technique, a set of data was arrived at, in a weight matrix T1 = (R1, R2, R3, R4, R5) = (0.109, 0.116, 0.422, 0.060, 0.292) and bypassing the interdependence factor among them (Table 1) . Tables 2 & 3 show the effect and impact of the five criteria on each other in pairs in their linked roles. It was found that among others, the relative impact of the architectural principle on that of the environmental criterion was 0.057 in the weight matrix. On the other hand, 0.102 was the environmental aspect's effect on that of architectural. The data collected from these three stages presented the interdependence priorities of the reuse selection criteria shown in the following.
CASE STUDY (KHAN AL-WAKALAH)
Palestine is located in a strategic location between Jordan, Syria, Lebanon, and Egypt; it is the land of heavenly messages, human civilization and monotheistic religions. More than 6000 archaeological settlements have been discovered in the West Bank and Gaza Strip (Ghadban, Hassan, Aboudi, & Khateeb, 2014) . In the heart of the old city of Nablus at the souk's western perimeter stands a building on Roman and Crusaders' ruins. This is Khan Al-Wakalah, also known as Khan Al-Farukh after one of the governors of Nablus, Prince Farukh (Irving, 2011) . Filled with commercial premises, warehouses, stables, and lodging quarters, it was a caravanserai on a muchused trade route between Damascus and Jerusalem, also benefitting from being on the pilgrims' road to the holy cities of Mecca and Medina (Figure 4 , Left) (Itma, 2011) . Stone forms the main material of the façade of this building, constructed on rocky topography with Roman ruins and old Mamluki buildings below it to the east. Khan Al-Wakalah has Ottoman features, with an irregular polygonal inner courtyard and corridors on the upper floors. The western side has three floors while the north, east and south portions have two floors each with a number of rooms about 2 x 3 m in size. Two stone staircases in the courtyard of Khan Al-Wakalah lead to the upper floors. There are thirty-five rooms with arched entrances, barrel or cross vaults on the ground floor and another forty rooms on the upper floors. (Figure 4 , Right) (Itma, 2011) . Khan Al-Wakalah, owned by the Arafat family, was damaged by a huge earthquake in 1927. It was abandoned in a derelict state until the mid-1990s when the Nablus local municipality acquired it with a view to convert it into a commercial complex complete with shopping malls (Irving, 2011) . Although it was bombed by the Israeli army while restoration works were going on, the project was assisted by UNESCO and funded by the European market (2.5 million Euros) and was completed in 2010, i.e. after twelve years. It is now a public building consisting of conference hall, restaurant, and guest house ( Zananiri, 2012) . In the four years since, the economic returns of the building have been low, and a small number of people have visited the place which is not opened to the public, Also due to the political situation, the usage of the building has been very limited and not risen to the required level. Many voices have been raised calling for reuse of the Khan and offering alternatives to make it more useful to the municipality and public. The researchers built a team of experts, the team proposed five reuse options to obtain the maximum reuse value of the Khan Al-Wakalah building, taking into account the existing building's physical condition, estimated profit margins, the location, the servicing, and maintenance. A list of potential reuse options was derived; a museum (V1), a school (V2), a shopping mall (V3), a hotel (V4), and a governmental office (V5). The following analysis shows how the importance and priority of alternatives were obtained. The five alternatives (V1, V2, V3, V4, and V5) were examined based on each criterion, while considering they are not interlinked. Table 4 The five alternatives were then compared in pairs based on all criteria with the weight matrix as T51, T52, T53, T54, and T55. Data in Table 5 was collected from answers to questions such as, which of the alternatives satisfy R1 by V1 most and in what amount? The five criteria determined the priorities of the TP after the results from steps 2 and 3 were synthetised.
The matrix TP was decided by the grouping of the five columns where TP = (TP1, TP2, TP3, TP4, TP5). At the ANP stage, the results which were the actual values of the alternatives were (V1, V2, V3, V4, V5) = (0.334, 0.101, 0.243, 0.229, 0.090) , showing that the best reuse option for the Khan AlWakalah was as a museum followed by a shopping mall (Figure 6 ). 
DISCUSSIONS
It could be clearly seen how the chosen methodology made easy the process of solving the problem of a complicated reuse selection with many criteria. Application of this particular method also enabled the quantifying of a number of subjective opinions and judgments, a necessary tool in evaluating the varying options of reuse. Using this method gave an edge as it also allowed documentation of the whole procedure and of the working of the expert team, which could then be recorded, related and presented to other relevant, interested parties. Throughout the process, all criteria were given equal consideration, including those that looked unimportant, as these could increase in significance due to the factor of interdependence (Figure 7) .
The results in T1 and TR showed that some changes occurred regarding the merit of criteria from the supermatrix on interdependency. The merit of social from 0.109 to 0.200, environmental from 0.116 to 0.135, architectural from 0.422 to 0.315, economic from 0.060 to 0.168, and that of the cultural aspect changed from 0.292 to 0.180. In the study for the Khan Al-Wakalah, the changed values brought about by the ANP and AHP procedures increased to a higher level the economic, social and environmental criteria while decreasing the importance of the architectural angle. Even the cultural criteria took a back seat to that of social. Thus for the Khan Al-Wakalah, the resulting reuse options in order of importance are V1= 0.334 > V3= 0.243 > V4= 0.229 > V2= 0.101 > V5= 0.090, making reuse as a museum the best choice. The function of a museum that is closely related to architectural and cultural perspectives while preserving the building's integrity and authenticity scored highly in TP and TC. In all stages of this process, consistency was a necessary factor thus the experts and professionals in the taskforce were made familiar with all the details in the procedure from the very beginning and were constantly reminded of the need to think logically and rationally. This was to prevent occurrence of inconsistency (C.I. > 0.1). The number of objective discussions with shared observations by the team of experts throughout the study led to better results and decisions minus individualistic inclinations. More than five options were actually possible in this method. The above results were only suitable for the particular building in their surroundings, not to be used generally for other buildings with entirely different circumstances and issues in a totally different environment.
CONCLUSIONS
The main objective of this paper is to develop an inclusive methodology based on varying pertinent issues for the optimum adaptive reuse selection of heritage buildings. In the process, the relevant issues were vigorously reviewed by a group of experts and professionals via preservation and sustainable reuse guidelines and concepts. The ANP method gave better, more logical results while allowing the visualisation of every criterion's effect. This method also highlights the link and interdependence of all criteria involved, an approach seldom used before. An added advantage is the fact that experts and professionals from different backgrounds were able to express their opinions and knowledge in proper discussions and forums which then were referred to when evaluating the criteria.
This led to more easily accepted results, as all avenues would have been looked into carefully and in detail by members in the team. The team can be made up of experts and professionals from different disciplines and may vary according to the situation, location and characteristics of the buildings. The development of user-friendly and intelligent software definitely improves this methodology. The method proposed in this study for historic buildings' reuse selection is efficient and can be used anywhere in Palestine or even all over the world, irrespective of the historic character of the building, the location, or the historical and political landscape of the region.
